Social capital according to OECD definition is networks together with shared norms, values and understandings that facilitate co-operation within or among groups. Currently, social capital is identified as a one of the key factors of economic development. Most of the existing literature focuses on the role of social capital for economic growth, meanwhile the purpose of this study is to examine the role which social capital plays in the processes of smart growth in the EU countries. Smart growth is based on knowledge and innovation. The notion of smart growth, its factors and measuring methods are new categories which emerge from the concept of EU's strategic development objectives. The study uses a soft modelling method which allows for measuring and analysis of the relationships among unobserved variables (latent variables).
Introduction
The concept of social capital was developed as a response to the difficulties in explaining cross-country disparities in economic growth. The production factors discussed: physical capital, labour and human capital did not sufficiently explain the differences between the rate of economic growth or levels of development in individual countries. Therefore, researchers began investigating social, cultural, political, and psychological factors.
The notion that social relations, networks, norms, and values matter in the functioning and development of society has long been present in the economics, sociology, anthropology, and political science literature. Only in the past 20 years or so, however, has the idea of social capital been put forth as a unifying concept embodying these multidisciplinary views (Grootaert and van Bastelaer, 2001: 4) . The concept has been developed by researchers, such as James Coleman (1988 Coleman ( , 1990 , Robert Putnam (1993) and, to a lesser extent, Pierre Bourdieu (1986) .
Despite the on-going dispute, no universal definition of social capital or an accurate measurement method have been developed as yet. This is not because of any methodological deficiencies or underdevelopment of the concept itself, but due to the fact that social capital is a complex and multi-faceted phenomenon (Bartkowski 2007: 69) .
The concept of social capital can be viewed along three dimensions: its scope (or unit of observation), its forms, and the channels through which it affects development (Grootaert and van Bastelaer, 2001: 4-5) . Putnam (1993) is usually cited as the author of a classical analysis of social capital at the micro level. He defines social capital as those features of a social organization, such as networks of individuals or households, and the associated norms and values, which create externalities for the community as a whole. By expanding the unit of observation and introducing a vertical component to social capital, Coleman (1990) opened the door to a broader social capital. His definition of social capital as a variety of different entities which all consist of some aspect of a social structure, and which facilitate certain actions of actors -individual or corporate oneswithin the structure, implicitly considers relations among groups, rather than individuals. The third view of social capital involves the social and political environment that shapes social structures and enables norms to develop. In addition to the largely informal, and often local, horizontal and hierarchical relationships of the first two concepts, this view also accounts for the macro-level, most formalized institutional relationships and structures, such as the political regime, the rule of law, the court system, and civil and political liberties. This focus on institutions draws on the work of North (1990) and Olson (1982) , who have argued that such institutions have a critical effect on the rate and pattern of economic development.
Researchers distinguish two main forms of social capital: structural and cognitive (Uphoff, 2000: 218) . The structural category is associated with various forms of social organization, particularly roles, rules, precedents and procedures as well as a wide variety of networks that contribute to cooperation, and specifically to mutually beneficial collective action, which is the stream of benefits that results from social capital. As such, it is a relatively objective and externally observable construct. The cognitive category derives from mental processes and resulting ideas, reinforced by culture and ideology, specifically norms, values, attitudes and beliefs that contribute to cooperative behaviour and mutually beneficial collective action. It is, therefore, a more subjective and intangible concept.
Measuring capital is far from easy. It is associated, e.g. with the following problems (Łopaciuk-Gonczaryk, 2012: 2-3):
 lack of a universal definition of social capital,  uncertainty whether all the effects of social capital are positive or whether it should be perceived neutrally, as capable of influencing different variables in different ways,  unobservability of social capital,  multidimensionality of social capital and insufficient knowledge about the relationships between its particular dimensions,  different levels of analysis (micro, mezo, and macro) and lack of certainty as to aggregation methods. holds that 'social capital consists of resources within communities that are created through the presence of high levels of trust, reciprocity and mutuality, shared norms of behaviour, shared commitment and belonging, both formal and informal social networks, and effective information channels which may be used productively by individuals and groups to facilitate actions to benefit individuals, groups and community more generally' (European Commission, 2003: 42) .
Most of the existing literature focuses on the role of social capital for economic growth.
The effects of social capital on economic growth can be theoretically modelled both at an individual and aggregate level. Regarding microeconomic channels, trust and cooperation within a company, industry or market may lower transactions costs, help enforce contracts, and improve credit access. In a macroeconomic perspective, for instance, social capital can increase the effectiveness of economic policies. Related empirical literature searches for evidence of a positive correlation between social capital and economic growth, without distinguishing microeconomic from macroeconomic channels. In fact, most of the studies connecting social capital and economic growth use a definition of social capital at the aggregate level, using, as a proxy for social capital, a measure of trust provided by the World Bank (Thompson, 2018: 4) .
The purpose of this study is to examine the role which social capital plays in the processes of smart growth in the EU countries. Smart growth is based on knowledge and innovation. The notion of smart growth, its factors and measuring methods are new categories which emerge from the concept of EU's strategic development objectives (European Commission, 2010) . Although the concept of smart growth is relatively new, it has already been discussed by other authors, e.g. Bal-Domańska (2013), Markowska and Strahl (2012; 2016) , Skrodzka (2018) . But studies concerning the issue so far have not been very numerous. The majority of authors unanimously emphasise that more in-depth research, both of theoretical and empirical nature, is required.
Research method
This research uses the method of soft modelling developed by H. Wold (1980 Wold ( , 1982 . It allows users to examine links between variables which are not directly observable (latent variables). The values of these variables cannot be directly gauged because of the lack of a widely accepted definition or method of their measurement. The soft model consists of two submodels: an internal one (structural model) and an external one (measurement model).
The internal sub-model describes dependencies between latent variables implied by the assumed theoretical model. Formally, according to Rogowski (1990: 34) , the internal sub-model can be expressed as:
where
-n-square matrix with a diagonal of zeroes, (Wold, 1982; Rogowski, 1990: 35-37 ).
The formal notation of external relations is as follows (Rogowski, 1990: 36-37 ):
Therefore, it is assumed that each latent variable is a weighted sum of its indicators.
Moreover, for each reflective indicator, the relation measuring the strength of reflection is given:
where Moreover, it is assumed that random components are not correlated in time (no autocorrelation) or between equations, or with the latent variables. Additionally, a unit-variance j is also assumed in order to ensure uniqueness.
The estimation of soft model parameters is performed by means of the partial least squares method -PLS (Lomhmöller, 1989; Esposito Vinzi et al., 2010) . The quality of the model is assessed using coefficients of determination ( By applying the PLS method, an estimation of values of the latent variables is made. They can be treated as values of synthetic measures and can be used to produce a linear ordering of the studied objects. These values depend not only on external relationships, but also on the relationships among the latent values assumed in the internal model. This means that the cognitive process is not only dependent on the definition of a given notion, but also on its theoretical description.
Specification of soft model
The model which was used for realisation of the research objective contained the following equation:
where SCt -social capital in year t, SGt -the level of smart growth in year t, 0, 1 -structural parameters of the model, v -random component.
The Source: author's own elaboration A schematic diagram of the soft model, taking into consideration both the internal and external relationships is presented in Figure 1 3 .
Figure 1. Diagram of internal and external relationships in the soft model
Source: author's own elaboration
The model was estimated using the PLS method, which enables simultaneous estimation of the external model parameters (weights and factor loadings) and the internal model parameters (structural parameters). The estimation was conducted with the help of PLS software. 
Results of estimation
The results of the estimation of the external model are presented in Table 3 . Each weight represents the relative share of a given indicator's value in the estimated value of a latent variable.
Factor loadings are coefficients of correlation between indicators and latent variables, thus indicating the degree and direction in which the variability of an indicator reflects the variability of a latent variable. The ordering of indicators according to weight is performed when a latent variable is defined inductively. In the deductive approach, which was applied in this research, it is the factor loadings that are interpreted. The following interpretation of the ij factor loading was assumed (Nowak, 1990: 92-93) : |ij| < 0.2 -no correlation, 0.2 ≤ |ij| < 0.4 -weak correlation, 0.4 ≤ |ij| < 0.7 -moderate correlation, 0.7 ≤ |ij| < 0.9 -strong correlation, |ij| ≥ 0.9 -very strong correlation.
In terms of the signs of the estimated parameters, the results are consistent with the expectations. Stimulants have positive estimations of weights and factor loadings, whereas a destimulant has negative ones. Moreover, all the parameters are statistically significant, in accordance with the '2s' principle (see Table 3 , column "Standard deviation"). The indicators reflect SC latent variable with varying strength (see Figure 2) . The variable is moderately correlated with one indicator: 'Participation in voluntary activities -informal' (SC2) and weakly correlated with two indicators: 'Private co-funding of public R&D expenditures' (SC9) and 'Frequency of getting together with relatives and friends -never' (SC5).
Six other indicators (SC7, SC1, SC6, SC4, SC8, SC3) strongly reflect SC variable.
Figure 2. Estimations of factor loadings of SC latent variable (absolute values) 5
Source: author's own elaboration .
The brackets contain standard deviations calculated by means of the Tukey's test. The structural parameters are statistically significant ('2s' rule). The value of the coefficient of determination R 2 justifies the conclusion that, to a very high extent, the independent variable SC determines the variability of the dependent variable SG. The values of the Stone-Geisser test, which verifies the soft model in terms of its predictive usefulness (see Table 4 Basing on the synthetic measurements of the variables SC and SG, two rankings of the studied countries were compiled: a ranking of social capital and a ranking of the level of smart growth. The results are shown in Table 5 . The group of countries with a high level of smart growth included: Belgium, the United Kingdom, France, Luxembourg and Slovenia. The third group of medium-and low-social capital economies was comprised of: Portugal, the Czech Republic, Italy, Greece, Spain, Cyprus, Malta, Estonia, Lithuania, Slovakia and Hungary. Very low stocks of social capital were recorded in:
Croatia, Latvia, Bulgaria, Poland and Romania. focuses on the role of social capital for economic growth and not for knowledge, innovation or smart growth. The development of the concept of smart growth and the theory of social capital is still on-going and new, significant works in this field can be expected, due to which the mechanisms will be better understood and the progress of detailed research will be improved.
The results of the study proved that there is a very strong, positive correlation between the social capital of the EU countries and the level of their smart growth. Moreover, the outcomes of the research have enabled to identify the key aspects of social capital and smart growth. In the case of social capital, it is cooperation among organizations while in the case of smart growth, the level of knowledge as well as the level of innovation turn out to be equally important. The conclusions formulated above can be used in practice by governmental institutions, for example for planning the economy policy as well as innovation policy of countries.
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